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switch  or  the  like  need  not  be  adjusted,  and 
operation  can  be  simplified. 

Brief  description  of  drawings 
5  Fig.  1  is  a  block  diagram  of  a  mold  opening/ 

closing  speed  control  device  according  to  an 
embodiment  of  the  present  invention;  and 

Figs.  2(a),  2(b)  and  2(c)  are  flow  charts  for 
explaining  the  operation  of  the  device  of  Fig.  1. 

w  The  present  invention  will  be  described  in  detail 
with  reference  to  the  accompanying  drawings. 

Fig.  1  shows  a  mold  opening/closing  speed 
control  device  according  to  an  embodiment  of  the 
present  invention.  Reference  numerals  1  and  3 

15  denote  bases;  and  2,  a  carrier.  Molds  8  and  9  are 
mounted  on  the  base  1  and  the  carrier  2,  respec- 
tively.  A  ball  screw  4  is  fixed  on  the  carrier  2.  A  nut 
5  th  readably  engaged  with  the  ball  screw  4,  a  gear 
6  integrally  formed  with  the  nut  5,  a  gear  7 

20  meshed  with  the  gear  6,  and  a  servo  motor  M  for 
driving  the  gear  7  constitute  a  mold  driving 
means.  The  carrier  2  is  moved  by  the  mold  driving 
means  in  the  right-and-left  direction  of  Fig.  1. 

Reference  numerals  10  and  10'  denote  tie  bars. 
25  Reference  symbol  PC  denotes  a  position  sensor 

serving  as  a  position  detecting  means  for  detect- 
ing  a  rotational  position  of  the  servo  motor  M. 
Reference  numeral  11  denotes  a  controller  for 
controlling  a  rotational  speed  (i.e.,  a  mold  open- 

30  ing/closing  speed  by  the  carrier  2)  of  the  servo 
motor  M;  12,  a  central  processing  unit  (to  be 
referred  to  as  a  CPU  hereinafter);  13,  a  ROM  for 
storing  a  control  program  for  controlling  the 
overall  operation  of  the  control  device;  and  14,  a 

35  RAM,  i.e.,  a  memory  means  for  storing  processed 
results  and  an  acceleration/deceleration  position 
(to  be  described  later)  of  the  carrier  2.  Reference 
numeral  15  denotes  an  input/output  circuit  which 
is  connected  to  a  motor  driver  17  for  the  servo 

40  motor  M  and  the  position  sensor  PC.  Reference 
numeral  16  denotes  a  manual  input  unit  which 
has  a  selection  switch  serving  as  a  teaching/ 
operation  mode  selecting  means  for  selecting  a 
teaching  or  operation  mode  and  a  switch  of  a 

45  teaching  means  for  teaching  a  teaching  point. 
Reference  numeral  18  denotes  a  bus. 

Referring  to  Fig.  1,  reference  symbols  P0  to  P3 
denote  acceleration/deceleration  positions  of  the 
carrier  2,  respectively.  The  position  P0  represents 

so  a  closing  position  of  the  molds  8  and  9.  The 
position  P1  represents  a  position  where  the  molds 
8  and  9  are  opened  to  be  no  longer  in  contact  with 
each  other  and  slightly  separated  from  each 
other.  The  position  P2  represents  an  open  posi- 

55  tion  of  the  molds  8  and  9  while  the  carrier  2  is 
stopped.  The  position  P3  represents  an  accelera- 
tion/deceleration  switching  position  of  the  carrier 
2.  In  operation,  the  carrier  2  is  moved  at  a  low 
speed  between  the  positions  P0  and  P1  and 

so  between  the  positions  P2  and  P3.  The  carrier  2  is 
moved  at  a  high  speed  between  the  positions  P1 
and  P3. 

The  operation  of  the  mold  opening/closing 
speed  control  device  will  now  be  described  in 

65  detail. 

Description 

The  present  invention  relates  to  an  injection 
molding  apparatus  according  to  the  precharac- 
terising  part  of  claim  1. 

In  mold  opening/closing  speed  control  of  a 
mold  clamping  mechanism  in  a  conventional 
injection  molding  apparatus,  a  limit  switch,  a 
proximity  switch  or  the  like  is  arranged  at  an 
acceleration/deceleration  position  to  control  a 
mold  opening/closing  speed.  For  this  reason,  the 
position  of  the  limit  switch,  the  proximity  switch 
or  the  like  must  be  precisely  adjusted.  As  a  result, 
the  reliability  of  such  a  switch  determines  that  of 
the  control  device  itself,  resulting  in  inconveni- 
ence. 

It  is,  therefore,  an  object  of  the  present  inven- 
tion  to  solve  the  conventional  problem  and  pro- 
vide  an  injection  molding  apparatus  which  does 
not  employ  a  switch,  such  as  a  limit  switch,  as 
described. 

It  is  another  object  of  the  present  invention  to 
provide  an  injection  molding  apparatus,  wherein 
an  acceleration/deceleration  position  of  a  mold 
opening/closing  speed  can  be  numerically  taught. 

The  December  1983  issue  of  the  magazine 
"Engineering"  (vol.  223,  No.  12,  published  in 
London)  discloses  on  page  995  an  injection- 
molding  machine  according  to  the  precharacteris- 
ing  part  of  claim  1. 

According  to  the  present  invention  there  is 
provided  an  injection  molding  apparatus  com- 
prising  mold  driving  means  for  moving 
cooperating  molds  relative  to  one  another  for 
opening  and  closing  them,  position  detecting 
means  for  detecting  the  relative  moving  position 
of  the  said  molds,  a  mold  opening/closing  speed 
control  device  and  a  memory  means,  charac- 
terised  in  that  the  control  device  is  operable  to 
actuate  the  injection  molding  apparatus  in  a 
manually  selectable  one  of  two  modes  of  mold 
actuation,  being  a  teaching  mode  and  an  oper- 
ating  mode,  and  comprises  a  manually  operable 
teaching  means  operable  in  the  teaching  mode  to 
cause  said  mold  driving  means  to  move  the 
molds  relative  to  one  another  at  a  low  speed,  and 
to  store  in  said  memory  means  at  least  one 
manually  chosen  and  instructed  acceleration/ 
deceleration  mold  relative  position,  detected  by 
said  position  detecting  means,  in  response  to  an 
instruction  from  said  teaching  means  when  the 
molds  are  moving  at  said  low  speed  in  the 
teaching  mode,  the  control  device  being  operable 
in  the  operating  mode  to  change  the  opening/ 
closing  speed  of  the  molds  in  accordance  with 
said  mold  position  stored  in  said  memory  means. 

According  to  the  present  invention,  an  accelera- 
tion/deceleration  position  of  the  opening/closing 
speed  of  the  molds  can  be  arbitrarily  taught,  and  a 
position  for  changing  the  mold  opening/closing 
speed  can  be  easily  set  even  if  the  molds  are 
replaced  with  other  molds,  thereby  providing 
optimal  mold  opening/closing  speed  control  for 
the  corresponding  molds.  Unlike  the  conventional 
control  device,  an  installation  position  of  a  limit 
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ted,  the  servo  motor  M  is  driven  at  a  low  speed 
until  the  molds  are  completely  opened,  i.e.,  the 
carrier  2  has  reached  the  position  P1  (steps  117 
and  118).  Subsequently,  the  carrier  2  is  driven  at  a 
high  speed  up  to  the  position  P3  (steps  119  and 
120).  The  servo  motor  M  is  driven  at  a  low  speed 
from  the  position  P3  and  stopped  at  the  stop 
position  P2  (steps  121,  122  and  123),  thus  com- 
pleting  mold  opening. 

Claims 

Teaching  processing  will  be  described  wherein 
the  acceleration/deceleration  positions  PO  to  P3 
are  taught  in  the  controller  11. 

Fig.  2(a)  is  an  operation  flow  chart  for 
explaining  teaching  processing.  The  molds  8  and 
9  are  mounted  on  the  base  1  and  the  carrier  2, 
respectively,  and  .are  closed.  A  mold  opening/ 
closing  speed  button  in  the  teaching/operation 
mode  selecting  means  in  the  manual  input  unit  16 
is  depressed  to  set  the  teaching  mode  (step  101). 
The  CPU  12  causes  the  servo  motor  M  to  rotate  at 
a  low  speed  through  the  input/output  circuit  15 
and  the  motor  driver  17,  thereby  moving  the 
carrier  2  to  the  right  in  Fig.  1  (step  102).  When  the 
molds  8  and  9  are  opened  to  be  no  longer  in 
contact  with  each  other  and  slightly  separated 
from  each  other,  that  is,  when  the  carrier  2  is 
located  at  the  position  P1,  an  operator  depresses 
a  position  input  key  or  the  like  as  the  teaching 
means  on  the  manual  input  unit  16  to  generate  a 
P1  position  storage  instruction  (step  103).  The 
CPU  12  stores  the  P1  position  in  the  RAM  14  in 
response  to  a  signal  from  the  position  sensor  PC 
(step  104).  When  the  carrier  2  is  further  moved 
and  stopped  at  the  position  P2,  a  position  storage 
instruction  is  entered  again  (step  105),  and  the 
stop  position  P2  is  stored  in  the  RAM  14  (step 
106).  The  motor  M  is  then  stopped  (step  107).  At 
the  same  time,  the  CPU  12  subtracts  from  the  stop 
position  P2  a  constant  A  which  is  determined  by 
inertia  of  the  servo  motor  M  and  the  mold 
clamping  unit  and  which  is  already  stored  during 
manufacturing  to  obtain  an  acceleration/decelera- 
tion  position  P3  (step  108).  The  position  P3  is 
stored  in  the  RAM  14  (step  109).  As  a  result,  all  the 
acceleration/deceleration  positions  P0  to  P3  are 
stored  in  the  RAM  14.  In  this  embodiment,  the 
position  P0  representing  the  closing  point  of  the 
molds  serves  as  the  origin.  If  the  origin  is  to  be 
stored,  the  teaching  mode  is  set  and  the  position 
P0  is  stored.  Thereafter,  the  servo  motor  M  is 
driven. 

The  above  operations  are  performed  in  the 
teaching  mode.  An  operation  will  be  described 
wherein  the  molds  8  and  9  are  opened/closed  on 
the  basis  of  the  acceleration/deceleration  posi- 
tions  P0  to  P3  stored  as  described  above. 

When  a  mold  clamping  instruction  is  genera- 
ted,  the  CPU  12  drives  the  motor  M  at  a  low  speed 
to  accelerate  the  carrier  2,  thereby  moving  the 
carrier  2  to  the  left  in  Fig.  1  (step  1  1  0),  as  shown  in 
Fig.  2(b).  The  CPU  12  checks  in  step  111  whether 
or  not  the  carrier  2  has  reached  the  position  P3  in 
accordance  with  the  signal  from  the  position 
sensor  PC.  If  YES  in  step  111,  the  motor  M  is 
driven  at  a  high  speed,  and  the  CPU  12  checks 
whether  or  not  the  carrier  2  has  reached  the 
position  P1  (steps  112  and  113).  When  the  CPU  12 
determines  that  the  carrier  2  has  reached  the 
position  P1,  the  motor  M  is  driven  at  a  low  speed; 
and  when  the  carrier  has  reached  the  position  P0, 
i.e.,  the  origin,  the  servo  motor  M  is  stopped 
(steps  114,  115  and  116).  Mold  clamping  is  thus 
completed.  For  mold  opening,  as  shown  in  Fig. 
2(c),  when  a  mold  opening  instruction  is  genera- 

w 

1.  An  injection  molding  apparatus  comprising 
mold  driving  means  (17,  M)  for  moving 

15  cooperating  molds  (8,  9)  relative  to  one  another 
for  opening  and  closing  them,  position  detecting 
means  (PC)  for  detecting  the  relative  moving 
position  of  the  said  molds  (8,  9),  a  mold  opening/ 
closing  speed  control  device  (11)  and  a  memory 

20  means  (14),  characterised  in  that  the  control 
device  (11)  is  operable  to  actuate  the  injection 
molding  apparatus  in  a  manually  selectable  one 
of  two  modes  of  mold  actuation,  being  a  teaching 
mode  and  an  operating  mode,  and  comprises  a 

25  manually  operable  teaching  means  (16)  operable 
in  the  teaching  mode  to  cause  said  mold  driving 
means  (17,  M)  to  move  the  molds  (8,  9)  relative  to 
one  another  at  a  low  speed,  and  to  store  in  said 
memory  means  (14)  at  least  one  manually  chosen 

30  and  instructed  acceleration/deceleration  mold 
relative  position,  detected  by  said  position  detect- 
ing  means  (PC),  in  response  to  an  instruction  from 
said  teaching  means  (16)  when  the  molds  are 
moving  at  said  low  speed  in  the  teaching  mode, 

35  the  control  device  (11)  being  operable  in  the 
operating  mode  to  change  the  opening/closing 
speed  of  the  molds  (8,  9)  in  accordance  with  said 
mold  position  stored  in  said  memory  means  (14). 

2.  Apparatus  according  to  claim  1,  wherein  said 
40  mold  driving  means  comprises  a  servo  motor  (M) 

as  a  drive  source,  and  said  position  detecting 
means  (PC)  comprises  a  position  sensor  arranged 
in  or  on  said  servo  motor  (M). 

3.  Apparatus  according  to  claim  1  or  2,  wherein 
45  said  mold  driving  means  comprises  a  ball  screw 

(4)  fixed  on  a  carrier  (2)  having  a  mold  (9)  thereon, 
a  nut  (5)  threadably  engaged  with  said  ball  screw 
(4),  and  a  servo  motor  (M)  for  rotating  said  nut  (5) 
to  move  said  ball  screw  (4)  along  an  axial  direc- 

50  tion  thereof. 

Patentanspriiche 

1.  SpritzgulS-Vorrichtung,  mit  Formantriebsmit- 
55  teln  (17,  M)  zum  Bewegen  zusammenwirkender 

Formen  (8,  9)  relativ  zueinander  zum  Zwecke  der 
Offnung  oder  Schlie&ung  derselben,  einem  Posi- 
tionserfassungsmittel  (PC)  zum  Erfassen  der  rela- 
tiven  Bewegungsposition  der  Formen  (8,  9),  einer 

60  Form-Offnungs/SchlielSungsgeschwindigkeits- 
Steuereinrichtung  (11)  und  einem  Speichermittel 
(14),  dadurch  gekennzeichnet,  daft  die  Steuerein- 
richtung  (11)  bedienbar  ist,  urn  die  SpritzguG- 
Vorrichtung  in  einer  manuell  auswahlbaren  von 

65  zwei  Betriebsarten  zur  Formbetatigung  zu  betrei- 

55 

60 

65 
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ment  relative  desdits  moules  (8,  9),  un  dispositif 
de  commande  de  Vitesse  d'ouverture/fermeture 
des  moules  (11)  et  un  moyen  de  memoire  (14), 
caracterise  en  ec  que  le  dispositif  de  commande 
(11)  peut  etre  mis  a  fonctionner  pour  actionner 
I'appareil  de  mouiage  par  injection  dans  un  de 
deux  modes  selectionnables  a  la  main  d'actionne- 
ment  des  moules,  a  savoir  un  mode  d'enseine- 
ment  et  un  mode  de  fonctionnement,  et  com- 
prend  un  moyen  d'enseignement  actionnable  a  la 
main  (16)  pouvant  fonctionner  dans  le  mode 
d'enseignement  afind  d'amener  ledit  moyen  de 
commande  des  moules  (17,  M)  a  deplacer  les 
moules  (8,  9)  I'un  par  rapport  a  I'autre,  a  basse 
vitesse,  et  pour  conserver  dans  ledit  moyen  de 
memoire  (14)  au  moins  une  position  relative  des 
moules  en  acceleration/deceleration  choisi  a  la 
main  et  faisant  I'objet  d'une  instruction,  position 
detectee  par  ledit  moyen  de  detection  de  position 
(PC),  en  reponse  a  une  instruction  provenant 
dudit  moyen  d'enseignement  (16)  lorsque  les 
moules  se  deplacent  a  ladite  basse  vitesse  dans  le 
mode  d'enseignement,  le  dispositif  de  com- 
mande  (11)  pouvant  etre  actionne  dans  le  mode 
de  fonctionnement  afin  de  modifier  la  vitesse 
d'ouverture/fermeture  des  moules  (8,  9)  selon 
ladite  position  des  moules  conservee  dans  ledit 
moyen  de  memoire  (14). 

2.  Appareil  selon  la  revendication  1,  dans  lequel 
ledit  moyen  de  commande  des  moules  comprend 
un  servo-moteur  (M)  comme  source  d'entraine- 
ment,  et  ledit  moyen  de  detection  de  position  (PC) 
comprend  un  detecteur  de  position  monte  dans 
ou  sur  ledit  servo-moteur  (M). 

3.  Appareil  selon  la  revendication  1  ou  2,  dans 
lequel  ledit  moyen  de  commande  des  moules 
comprend  une  vis  a  bille  (4)  fixee  sur  un  support 
(2)  sur  lequel  est  un  moule  (9),  un  ecrou  (5)  etant 
engage  par  son  filetage  avec  ladite  vis  a  bille  (4), 
et  un  servo-moteur  (M)  pour  faire  tourner  ledit 
ecrou  (5)  afin  de  deplacer  iadite  vis  a  bille  (4)  le 
long  d'une  de  ses  directions  axiales. 

ben,  welche  Betriebsarten  eine  Lembetriebsart 
und  eine  Arbeitsbetriebsart  sind,  und  ein  manuell 
bedienbares  Lernmittel  (16)  enthalt,  das  in  der 
Lembetriebsart  bedienbar  ist,  urn  zu  veranlassen, 
dafc  die  Formantriebsmittel  (17,  M)  die  Formen  (8, 
9)  relativ  zueinander  bei  einer  niedrigen 
Geschwindigkeit  bewegen,  und  um  in  dem  Spei- 
chermittel  14)  zumindest  eine  manuell  gewahlte 
und  befohlene  relative  Beschleunigungs/Verzoge- 
rungs-Formposition,  die  durch  das  Positionser- 
fassungsmittel  (PC)  erfalSt  ist,  in  Reaktion  auf 
einen  Befehl  aus  dem  Lernmittel  (16)  zu  spei- 
chern,  wenn  sich  die  Formen  in  der  Lembetriebs- 
art  bei  einer  niedrigen  Geschwindigkeit  bewegen, 
wobei  die  Steuereinrichtung  (1  1  )  in  der  Arbeitsbe- 
triebsart  betreibbar  ist,  um  die  Offnungs/Schlie- 
ISungsgeschwindigkeit  der  Formen  (8,  9)  in  Uber- 
einstimmung  mit  der  Formposition  zu  andern,  die 
in  dem  Speichermittel  (14)  gespeichert  ist. 

2.  Vorrichtung  nach  Anspruch  1,  bei  der  die 
Formabtriebsmittel  einen  Servomotor  (M)  als 
Antriebsquelle  umfassen  und  das  Positionserfas- 
sungsmittel  (PC)  aus  einem  Positionssensor 
besteht,  der  in  oder  auf  dem  Servomotor  (M) 
angeordnet  ist. 

3.  Vorrichtung  nach  Anspruch  1  oder  2,  bei  der 
die  Formantriebsmittel  umfassen:  eine  Gewinde- 
welle  (4),  die  in  einem  Trager  (2)  gelagert  ist,  der 
die  eine  (9)  der  Formen  auf  sich  tragt,  einen 
Gewindering  (5),  der  in  Gewindeeingriff  mit  der 
Gewindewelle  (4)  steht,  und  einen  Servomotor 
(M)  zum  Drehen  des  Gewinderings  (5),  um  die 
Gewindewelle  (4)  langs  einer  axialen  Richtung 
derselben  zu  bewegen. 

Revendications 

1.  Un  appareil  de  mouiage  par  injection  com- 
prenant  un  moyen  de  commander  (17,  M)  des 
moules  pour  deplacer  des  moules  en  cooperation 
(8,  9)  relativement  I'un  a  I'autre  afin  de  les  ouvrir 
et  de  les  fermer,  un  moyen  de  detection  de 
position  (PC)  pour  detecter  la  position  de  deplace- 
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